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(1) PROJECT DESCRIPTION

A. LOCATION

The Keystone Sanitation Landfill Site is a 40-acre tract of land located along Ctouser
Road in Union Township, Adams County, Pennsylvania It is situated approximately
800 feet north of the Pennsylvania • Maryland border.

BACKGROUND

The Keystone Sanitation Landfill Site is an Inactive, privately owned facility (Keystone
Sanitation Company), permitted by Pennsylvania Department of Environmental
Resources (PADER) to receive household and municipal wastes and certain types of
industrial and construction debris.
According to the Record of Decision (ROD), dated September 30,1990, the horse
shoe-shaped landfill was constructed in 1968 as a renovating base landfill without a
Oner or teachate treatment or collection system. Depth from the surface to the wastes
averages 30 feet The landfill operated from 1966 to 1990 and is situated on the top
of a ridge, with theowner of the landfffl residing on the property. There are
approximately 38 residents within a one-mfle radius of the Keystone Site and
approximately 700 residents within a three-mile radius of the Sita

In the ROD. it is estimated that since 1966,300 to 374 tons per day of waste have
been disposed of at the sita In 1974, five monitoring wells were installed by Keystone
at the landfiB perimeter to monitor groundwater quality.

In 1982, a sample taken by PADER from Keystone monitoring wen K1 revealed the
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• presence of volatile organic compounds (VOCs). Subsequent testing of the onsite
residential wen and the nearby Mundorf Spring also revealed the presence of VOCs.

In April 1984, the EPA Field Investigation Team (FIT) performed a site investigation in
response to citizen complaints of illegal dumping and groundwater contamination and
to assess the Site's eligibility for Inclusion on the EPA National Priorities Ust (NPL).
Sample results from PADER and EPA FIT investigations confirmed the presence of low
levels of VOC contamination in some residential wells.

In 1984, as a resuft of the VOC contamination, Keystone installed a spray irrigation
system to prevent the migration of contaminants offsite and to remove VOCs from the

; groundwater. In addition, a leachate collection system was installed on the south side
of the landfill along Une Road. The collection system consists of two perforated pipes
and a storage tank that was periodically pumped; the leachate was disposed of offsite.

In the spring of 1985, the State of Maryland Installed a series of wens at ttw Maryland
border to monitor the potential contaminant migration into Maryland. Low levels of-
VOC contamination are consistently present in Maryland wen No. 2 (MD2), however,
no Maryland residential weds have been determined to be contaminated as a result of
thelandfilL ;

In July 1987, the Keystone Siteiwas placed on the NPL Abo in July 1987, the
Potentially Responsible Parties (PRPs) were asked to perform the Remedial
Investigation (Rl) and Feasibility Study (FS) for the site. Negotiations failed to obtain
cooperation from the PRPs to do the RVFS, and EPA assigned the RI/FS tasks to
REMV, a federal government contractor. RI/FS field activities began in the spring of
1989 and were completed in the winter of 1990. The objectives of the Rl were to
determine the nature and extent of hazardous substances, pollutants or contaminants
on the site and to determine their impact on public health, welfare and the
environment The purpose of the FS was to develop a range of cost-effective remedial
alternatives. The RI/FS was finalized on July 2d, 1990.

In April 1993, On-Scene Coordinator (OSC) Jerry Heston (now Senior RPM Heston)
tasked members of Roy F. Weston's Technical Assistance Team (TAT) to perform
residential wel and leachate sampling in the area around the Keystone Landfffl. A
total of 36 residential wen samples and two (2) teachate samples were collected.
Results indicated that elevated levels of VOCs were present In some areas throughout
theStte.
In August 1993, after the review of the AprP 1993 analytical results, EPA Tcxicologist

. Jennifer Hubbard identified certain target compounds In some of the residential wells
that should be resampled for confirmation of possible contaminatioa

During the week of October 18,1993, TAT continued efforts to target specific areas
and compounds that may have possible contaminatioa Results indicated elevated
levels in some residents'home.
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C. OBJECTIVE

The objective of this wen water sampling plan is to characterize the presence or
absence of contamination in residential weils around the Keystone Sanitation Landfill
Site. TAT wiD be conducting the initial phase of the Remedial Investigation Program.

0. SCOPE

TAT plans to collect approximately 30 home wen samples from residences surrounding
the site, the list to be determined at a later date. The Environmental Response Team
(EHT) standard operating procedures (SOP) #2007 and #20)3 wilt be followed Using
known wen data, where available, the amount of wen water to be purged wiD be
calculated so that three times the amount (rf water needed to fill tne well casing (three
wen volumes) can be purged before the sample is taken. This purging will be done to
obtain a representative sample from the groundwater supply. Where there is
Insufficient information to calculate three wett volumes, the procedure win be to open-
the tap and let water flow until the wen pump turns on, and corrtinue for approximately
ten minutes before collecting samples. All samples will be taken at a point as close as
possible to the wen through existing taps. Any deviation or special situation win be
noted in die the trip report In order to assure proper quality assurance and quality _>--,
control, TAT wffl also collect two duplicate samples, and prepare two field blanks and
one trip blank. Each QA sample wffl be properly labeled The associated sample
glassware can be found In section (3)A of this document AD samples win be analyzed
according to EPA Contract Laboratory Program (CLP) methodologies.

E. DATA USAGE

Data from this investigation win be used by EPA's Remedial Program to document the
presence or absence of a threat or potential threat to the public welfare caused by the
Keystone Sanitation Landfill Site.

P. MONITORING PARAMETERS AND FREQUENCY OF COLLECTION

MATRIX PARAMETER
Water ., Target Compound List (TCL) Organlca <
Water Target Analyte List (TAL) Inorganics

(2) DATA QUALITY REQUIREMENTS AND ASSESSMENTS

Detection limits, quantitation Broils, estimated accijreuy, axxinicy protocol, estimated
precision, and precision protocol wifl afl be maintained within the limits of the CLP test
methods.

fl R 32 26 1 3 EPA
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(3) SAMPUNGPaaCEDURES

A. Sampling Equipment '

. 2. 1-tter amber glass bottles
3. 1-fiterpoV bottles
4. QwJn-of-custody fomw
5. . Sample tags
6. Custody seals
7. CLP organic traffic reports
8. Latex gloves
9. 1 -gallon plastic Jug
10. Funnel
11. Hydrochloric acid
12. Nitric Add (preservative)
13. Sodium Hyrcodde (preservative)
14. Plastic sample shipping bags
15. Sample shipping cans
16. Stopwatch
17. Ice
18. pH paper

\J- 19. trash bags
20. Sample coolers (as required)
21. Verrnfculite

B. Decontamination of Sampling Equipment

Disposable latex gloves wi be donned far each individual sample. Used disposable
equipment wtt be doubte>bagged and disposed of as dry industrial waste.
Sample handling and decontamination
Wel water samples wffl be collected Inl -flier glass amber and/or poly sample
containers and 40-ml volatfle organic sample vials. Three (3) 40-ml VOA vials and six
(B) each of 1-Bter amber and (2) poly-bottle samples win be taken at each residence.
In addition, two sites require double volume for laboratory QC. All exterior surfaces of
sampling bottles wffl be rinsed with distilled water and dried. Volatile organic samples
wV be preserved with hydrochloric add to a pH below 2.0. TAL Inorganic samples wH
be coRected In 1-liter poly bottles and preserved wfth nitric add to a pH below 2.0
(metals) or preserved with sodium hydroxide to a pH greater than 12.0 (cyanides).

The VX)A samples wffl be placed In metal cans packed with vermlcullte and tee and
placed inside an insulated cooler. Chairvof-custody traffic report forms win be
assigned per CLP requirements and affixed to the Inside of the cooler Dd The
cooter(s) wQI be bound wfth tape to prevent loss of the samples, then placarded and
sealed with chaln-of-custody seals. Coolers containing organic samples wffl be sent
Federal Express to labs designated by CLP. ̂teflMHMHHA win be

EPA 096352
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. notified of quantity ami date of shipment after sampling has been completed. The
samptelJilpping tog will be completed by TAT upon return to the Delran, New Jersey.
"office. '

D. QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance and quality control protocols win follow CLP SOWs (3/90) for an
samples.

ATTACHMENTS:. (1) Residential Wen Information Form
(2) EPA Organic Traffic Report and

Chain-of-Custody Record
(3) Inorganic Traffic Report and

Chain-of-Custody Record
(4) Site Location Map
(5) SOPs #2007 and #2013
(6) TCL and TAL Parameter Lists

flR3226IS EPA 0963SJ



Sample # _
(must appear on Custody & Sample L

DATA SHEET
ROY F. WESTON, INC.

TECHNICAL ASSISTANCE TEAM
EPA CONTRACT 68-WO-0036

Date: SiteN̂ nc.- KEYSIOE SANTATON Ouia of Cû dy N« •
Time: site Locarinn?
Samplers: • • Sample Location:

SITE DESCRIPTION SOILTJ
landfill field upland palustrine rock
industrial wooded lowland riverine gravel
commercial Curnland lacustrine find
residential floodplain hedgerows • , »i!t

color_ . . I , , . .
SAMPLE TYPE SAMPLING DEVICE

. suruee .water effluent gfaa* thief bailer
groundwater sludge bacon bomb dredge ;
oil/water Iracrmffi split spoon auger
sediment waste disposable trier
other soil other trowel

EPA OSC: ORSCORBtn
. TDD No.: 9401-30

fTE SURFACEWATER STREAM GROUNDWATER
clay color width well depth
muck odor . _ depth depth to water
loam flow .. velocity easing depth
peat direction . pools pfmyejqacnt

_ . rifOes • purgiay

WASTE CONTAINER TYPE WEATHER PARAMETERS
dfliffl *"iTlrr̂ r vind condhinns •
n«v vault imbirat term
bgoon waste pile _ ... barometric pressure
vat other „,..., , , relative humidify
truisfbnner utf*thrr conditionj •

ANALYSIS TO BE PERFORMED (CHECK) RCRA SAMPLE PREPARATION (CHECK)

( )*CANICS : - CONTAINER PRESERVATIVES
•X^ • ' ' . ' •" ( — 1 A. TCLP ' • '; . • • • ' . ' • ' .

-i__ E. tgnfahility , amber glass jar none
—— A. halogenated & aromatic volatile* __ C. corrosivity clear glass jar KNOj
•. —— S. volatiles —— D. reactivity polyjarcore NaOH
' C. trirnlomethanes E. other • . acetate core Zn acetate
—— D. pesticides/PCB . VOA vial Na-SO,
—— E. PCS OTHER ANALYSIS ether
—— f. bose/ncutnl/acid cxtnctables
__ C. pesticides, drinking water •__ A. lota
— — H, herbicides, drinking water __' B. tota
—— I. dioxin „ — C. pea
—— 1. other .. n rw
—— K. TCL organics ' t « _ . E. aflu

• • ' __. p. ha«
INORGANICS _. G. tota

. ." —— ,H.'.toU
—— A. mctaU. priority pollutant —— I. mlfi
. —— B. metals. TAL ««. J. TOC
—— C. metals scan (ICP) ' —— K. gn
—— D. mcsaii. RCRA —— L. oth«
•7— E. metals, other ̂_ ____

J cyanide STORAGE
1 phenol ' . • • . ' . •' ' ••''•;
•oleum hydrocarbons cold packs dry ice .

wet ice ambient
liinity' . " • . :
teess - SCREENING DATA (CHECK IF DETECTED)
J dissolved solids • •
1 suspended solids __ flammable _̂ . explosive
lie — _ orguics ___ reactive
* >»_ isdiation ___ halogenated
msec —— -oxidizer « _ PCB
a- .'-̂  ___ ——.cyanide «__» specific pavky

__ pH __. other
—— HNu __ OVA

COMMENTS/DIAGRAM:

EPA 096354
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MAJOR
PPOGPAMS
DIVISION

TDD Numtoar : 9308-29
PCS Numoar: 5020

'̂ Ĉ  :̂  ~~ '

SOURCE (7J5 UtUfE SB«5) USQ& UTTVESTCWH MD QUAD

SITE LOCATION MAP
. ' ' .-;y*OH*NCU LOCATION

KEYSTONE SANTTATION LANDFLL, HANOVERPA
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2.0 SURFACE WATER SAMPLING: SOP #2013

2.1 SCOPE AND APPLICATION *• Complete the chain of custody form.

This Standard Operating Procedure (SOP) is 6. Attach custody seals to the cooler prior to
applicable to the collection of representative liquid shipment.
samples, both aqueous and nonaquebus from
streams, rivers, lakes, ponds, lagoons, and surface ?• Decontaminate all sampling equipment prior to
impoundments. It includes samples collected from the collection of additional samples.
depth, as well as samples collected from the surface. ,

2.4 INTERFERENCES AND
2.2 METHOD SUMMARY POTENTIAL PROBLEMS

Sampling situations vary widely and therefore no There are two primary interferences or potential
universal sampling procedure can be recommended. problems with surface water sampling. These

include cross-contamination of samples and
However, sampling of both aqueous and non- improper sample collection. .
aqueous liquids from the above mentioned sources
is generally accomplished through the use of one of ' * Cross-contamination problems can-be
the following samplers or techniques: eliminated or minimized through the use of

dedicated sampling equipment. If this is
• Kemmerer bottle not possible or practical, then
• bacon bomb sampler decontamination of sampling equipment is
• dip sampler necessary. Refer to ERT SOP #2006,
• direct method • ' Sampling Equipment Decontamination.

These sampling techniques will allow for the ' Improper sample collection can involve
collection of representative samples from the using contaminated equipment, disturbance
majority of surface waters and impoundments of the stream or impoundment substrate,
encountered. : / ~ and sampling in an obviously disturbed

area.

9 <i CAMDI P DRPCPRVATinM Following proper decontamination procedures and
fcaw OA%*VJ» L»Ci • flCOdl V ̂ ^ I IV^Ivf ,' - . : • * • • J» - l_ t !•_• t* • *1«A*Niii-aiitr-n<H .tAttnt mo. Akin minimizing disturbance of the sample site will

CONTAINERS, HANDLING, AND eliminateThese problems.
STORAGE

Once samples have been collected, follow these 2.5 EQUIPMENT/APPARATUS
procedures: ' . '

': •:. '," ' Equipment needed for collection of surface water
1. Transfer the sample(s) into sukable labeled samples includes: " ' ' x

sample containers. •

2. Preserve the sample if appropriate, or use pre-
preserved sample bottles.

3. Cap the container, put it in a Ziploc plastic bag
and place it on ice in a cooler.

4. Record all pertinent data in the site logbook
and on a field data sheet.

Kemmerer bottles
bacon bomb sampler
dip sampler '
line and messengers
sample bottle preservatives
Ziploc bags
ice
cooler(s)
chain of custody forms, field data sheets

EPA 096358
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1. Using a. properly decontaminated Kemmerer Direct Method
bottle, set the sampling device so that the
sampling end pieces are pulled away from the . For streams, rivers, lakes, and other surface waters, '
sampling tube, allowing the substance to be the direct method may be utilized to collect water
sampled to pass through this tube. •, samples from, the surface. This method is not to be

• used for sampling lagoons or other impoundments
2. Lower the pre-set sampling device to the where contact with contaminants are a concent

predetermined depth. Avoid bottom
disturbance. Using adequate protective clothing, access.the

sampling station by appropriate mean*. For shallow
3. When the Kemmerer bottle is at the required stream stations, collect the sample under the water

depth, send down the messenger, closing the surface pointing the sample container upstream.
sampling device. The container must be upstream of the collector.

Avoid disturbing the substrate. For lakes and other
4. Retrieve the sampler and discharge the first 10 impoundments, collect the sample under the water

to 20 mL to dear any potential contamination : surface avoiding surf/ace debris and the boat wake.
on the valve. Transfer the sample to the
appropriate sample container. When using the direct method, do not use pre-

preserved sample bottles as the collection method
BaCQTI BOfflt) Sampler •..•', may dilute the concentration of preservative

necessary for proper sample preservation.
A bacon bomb sampler (Figure 2, Appendix A) may ' , '
be used in similar situations to those outlined for '
the Kemmerer bottle. Sampling procedures are as 2.8 CALCULATIONS
follows: ,.. ,

This section is not applicable to this SOP. s~~-
1. Lower the bacon bomb sampler carefully to the t

desired depth, allowing the line for the trigger \̂  *
to remain slack at all times. When the desired 2.9 QUALITY ASSURANCE/
depth is reached, pull the trigger.Iine until taut. ' QUALITY CONTROL

2. Release the trigger line and retrieve the ^ nQ specific quality ̂^ acdvides
samoler. L. *_ , ± • , • * • •K . which apply to the implementation of these

_ " — , . . . . , procedures. However, the following general3. Transfer the sample to the appropnate sample &A/QC procedures apply:
container by pulling the trigger. . . . •

_. _ . . - ' • All data must be documented on field data
Dip Sampler sheets or within site logbooks.

A dip sampler (Figure 3, Appendix A) is useful for . All instrumentation must be operated in
situations where a sample is to be recovered from accordance with operating instructions as
an outfall pipe or along a lagoon bank where direct supplied by the manufacturer, unless
access is limited. The long handle on such a device otherwise specified in the work-plan.
allows access from ai discrete location. Sampling . Equipment checkout and calibration
procedures are as follows: activities must occur prior to

• • sampling/operation and they must be
1. Assemble the device in accordance with the documented. '

manufacturer's instructions.

2. Extend the device to the sample location and 210 DATA VALIDATION
collect the sample: * .̂

, « ' . ' . t j * L i . This section is not applicable to this SOP.3. Retneve the sampler and transfer the sample to
the appropriate sample container. L

7 EPA 096359
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2.0 GROUNDWATER WELL SAMPLING: SOP #2007

2.1 SCOPE AND APPLICATION the cap, if required. Attach a sample identification
. ' label Complete a field data sheet, a chain of

The objective of this Standard Operating Procedure custody form and record all pertinent data in die
(SOP) is to provide general reference information **te logbook.
on sampling of groundwater wells. This guideline is
primarily concerned with the collection of water Samples shall be appropriately preserved, labelled,
samples from the saturated zone of the subsurface. logged, and placed in a cooler to be maintained at
Every effort must be made to ensure that the **C. Samples must be chipped well before the
sample is representative of the particular zone of holding time is over and ideally should be shipped
water being sampled. These procedures are within 24 hours of sample collection. It is

1 m • ."."** * * . • « • __•_ - -•' _ « ! • • ' « 'designed to be used in conjunction with analyses for imperative tnar tnese samples be supped or
the most common types of .groundwater delivered dafly to the analytical laboratory in order
contaminants (e.g, volatile and semi-volatile organic . to mxrimrrc the time available for the laboratory to
compounds, pesticides, metals, biological perform the analysis. The bottles should be shipped
parameters). t with adequate packing and cooling to ensure that

x they arrive intact..

2.2 METHOD SUMMARY • Certain conditions may require special handling
: techniques. For example, treatment of a sample for

Prior to sampling a monitoring wefl, the wefl must vcMte organic (VGA) analysis with sodium
be purged. This may be done with a number of thiosulfete preservative is required if there is
instruments. The most common of these are the residual chlorine in the water (such as public water
bailer, submersible pump, non-gas contact bladder "PPW *•* «"" ô*6 *« radkal chlorination
pump and inertia pump. At a "'•"''""™ three wefl *** ̂ n̂ge the identity of the original confanrinantt,
volumes should be purged, if possible. Equipment Kâ r, sodium thiosulfate should not be used if
must be decontaminated prior to use and between <Uonnc is not present m the water. Special
wells. Once purging is completed and the •correct requirements must be determined prior to
laboratory-cleaned sample containers haw been conducting fieldwork.
prepared, sampling may proceed. Sampling may be
conducted with any of the above instruments, and , . •
need not be the same as the device used for 2.4 INTERFERENCES AND
purging. Care should be taken when choosing the POTENTIAL PROBLEMS
sampling device as some will affect the integrity of
the sample. Sampling equipment must also be 2.4.1 General
decontaminated. Sampling should occur in a
progression from the least to most contaminated The primary goal of groundwater sampling is to
well, if this information is known. obtain a representative sample of the groundwater

.. - body. Analysis can be compromised by field
personnel in two primary ways: (1) taking an

2.3 SAMPLE PRESERVATION, unrepresentative sample, or (2) by incorrect
CONTAINERS) HANDLING, AND handling of the sample. There are numerous ways
STORAGE °f introducing foreign contaminants into a sample,

• - . and these must be avoided by following strict
The type of analysis for which a sample is being sampling procedures and only utilizing trained field
collected determines the type of bottle,; preservative, personnel.
holding time, and filtering requirements. Samples _ _
should be collected directly from the sampling 2.4.2 Purging
device into appropriate laboratory-cleaned
containers. Check that a Teflon liner is present in In a non-pumping wefl, there will be little or no

vertical miring of the water, and stratification win

EPA 096360
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Table 2: Advantages and Disadvantages
of Various Groundwater Sampling Devices

• • \

Device
Bailer

Submersible
Pump

1

Non-Gas Contact
Bladder Pump

Suction Pump

Inertia Pump

Advantages
• The only practical limitations aw. size and
materials

• No power source needed ,
* Portable

__ • Inexpensive; it can be dedicated and hung in a
well reducing the chances of cross-
contamination

• Minimal outgassing of volatile organics while
sample is in bailer :

• Readily available ' "
• Removes stagnant water first
• Rapid, simple method for removing small
volumes of purge water

• Portable; can be used on aa unlimited number
of wells '

• Relatively high pumping rate (dependent on
depth and size of pump) '

• Generally very reliable; does not require
priming •

• Maintains integrity of sample
• Easy to use
•. ". . - • • ' ' . ' •

* - . '

• Portable, inexpensive, and readily available

• Portable, inexpensive, and readily available
• Rapid method for purging relatively shallow
wells '' .' ' :. '

Disadvantages
• Time consuming, especially for large wells
• Transfer of sample may cause aeration

i

• Potential for effects on analysis of trace
organics ;,

• Heavy and cumbersome, particularly in
• deeper wells
• Expensive
• Power source needed
• Susceptible to damage from silt or sediment
• Impractical in low yielding or shallow wells ,-•
• Difficult to clean although dedicated tubing V
and bladder may be used

• Only useful to approximately 100 feet in
depth

• Supply of gas for operation (bottled gas
and/or compressor) is difficult to obtain
and is cumbersome

• Only useful to approximately 25 feet or less .
in depth .

• Vacuum can cause loss of dissolved gases
and volatile organics

• Pump must be primed and vacuum is often
difficult to maintain

• May cause pH modification

• Only useful to approximately 70 feet or less
in depth

• May be time consuming to use
• Labor intensive
• WaTerra pump is only effective in 2-inch
• diameter wells

/

J.

/1R322623
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3. Remove locking well cap, note location, time of However, monitoring for defining a contaminant
day, and date in field notebook or an plume requires a representative sample of a small
appropriate log form. : volume of the aquifer. These circumstances require

' that the well be pumped enough to remove the
4. Remove well casing cap. • ' stagnant water but cot enough to induce flow from

' . •' . , -•••.:• other areas. Generally, three well volumes are
5. Screen headspace of well with an appropriate considered effective, or calculations can be made to

monitoring instrument to determine the determine, on the basis of the aquifer parameters
presence of volatile organic compounds and and well dimensions, the appropriate volume to
record in site logbook. remove prior to sampling.

6. Lower water level measuring device or During purging, water level measurements may be
equivalent (i.e., permanently installed taken regularly at 15-to 30-second intervals. This
transducers or-airline) into well until water data may be used to compute aquifer transmissivity
surface is encountered. and other hydraulic characteristics.

7. Measure distance from water surface to The following well evacuation devices are most
reference measuring point on well casing or 'commonly used. Other evacuation devices are
protective barrier post and record in site available, but have been omitted in this discussion
logbook. Alternatively, if there is no reference • • due to their limited use.
point, note that water level measurement is
from top of steel casing, top of FVC riser-pipe, Bailer
from ground surface, or some other position on •"•'••
the well head. , Bailers are the simplest purging device used and

.'.••• * have many advantages. They generally consist of a-
8. Measure total depth of well (do this at least rigid length of tube, usually with a ball check-valve

twice to confirm measurement) -and record in at the bottom. A line is used to lower the bailer
site logbook or on log form. ". feto the well and retrieve a volume of water. The

three most common types of bailer,are PVC,
9. Calculate the volume of water in the well and Teflon, and stainless steel

. the volume to be purged using the calculations
in Section 18. f . This manual method of purging is best suited to

- shallow or narrow diameter wells. For deep, larger
10. Select the appropriate purging and sampling diameter wells which require evacuation of large

equipment. volumes of water, other mechanical devices may be
more appropriate.

2.7.3 Evacuation of Static Water
(Purging) Bailing equipment includes a dean decontaminated

. bailer, Teflon or nylon line, a.sharp knife, and
The amount of flushing a well receives prior to plastic sheeting.
sample collection depends on the intent .of the
monitoring program as well as the hydrogeologic V- Determine the volume of water to be purged as
conditions. Programs where overall quality described in Section 2.72, Field Preparation.
determination of water resources arc involved may
require long pumping periods to obtain a sample , 2. Lay plastic sheeting around the well to prevent
that is representative of a large volume of that contamination t>f the bailer line with foreign
aquifer. The pumped volume can be determined materials.
prior to sampling so that the sample is a composite
of known volume of the aquifer, or the well can be 3. Attach the line to the bailer and lower until the
pumped until the stabilization of parameters such as bailer is completely submerged.
temperature, electrical conductance, or pH has
occurred. 4 Pull bailer out ensuring that the line either fafls

onto a clean area of plastic sheeting or never
• touches the ground.

096362



pumps are made of plastic and may be either L Surround the monitoring well with dean plastic
decontaminated or discarded, after use. . sheeting.

L Determine the volume of water to be purged as 2. Attach a line to the bailer. If a bailer was used \ V
described in Section 2.72, Held Preparation. for purging, the same bailer and line may be ~̂̂ ^

, • . ' used for sampling.
2. Lay plastic sheeting around the well to prevent

contamination of pumps or hoses1 with foreign 3. Lower the bailer slowly and gently into the
materials. - ' ' well, taking care not to shake the casing sides

• , or to splash the, bailer into the water. Stop
3. Assemble pump, and lower to the appropriate lowering at a point adjacent to the screen.

depth in the well .
4. Allow bailer to fill and then slowly and gently

4. Begin pumping manually, discharging water into retrieve the bailer from the well, avoiding
a 5-galloa bucket (or other graduated vessel). , contact with the casing, so as not to knock
Purge until specified volume of water has been flakes of rust or other foreign materials into
evacuated (or until Held parameters such as the bailer.
temperature, pH, conductivity, etc. have \
stabilized). 5. Remove the cap from the sample container and

place it oa the plastic sheet or in a location •
5. CoQect and dispose of purge waters as specified where it will not become contaminated. See

in the site-specific project plan. Section 2.7.7 for special considerations on VOA
, samples.

2.7.4 Sampling
• 6. Begin pouring slowly from the bailer.

Sample withdrawal methods require the use. of
pumps, compressed air, bailers, and samplers. 7- F3ter and preserve samples as required by
Ideallj; purging and sample withdrawal equipment sampling plan. . "
should be completely inert, economical to use, easily ' \ /
cleaned, sterilized, reusable, able to operate at 3- Cap the sample container tightly and place pre- , -̂̂
remote sites in the absence of power resounps, and labeled sample container in a carrier,
capable of delivering variable rates for sample
collection. 9- Replace the well cap.

There are several factors to take into consideration 10- Log all samples in the site logbook and on field
when choosing a sampling device. Care should be data sheets and label all sample*
taken when reviewing the advantages or
disadvantages of any one device. It may be 1L Package samples and complete necessary
appropriate to use a different device to sample than paperwork.
that which was used to purge. The most common
example of this is the use of a submersible pump to ^ Transport sample to decontamination zone to
purge and a bafler to sample. prepare it for transport to analytical laboratory.

Bailer Submersible Pump
The positive-displacement volatile sampling bailer Although it is recommended that samples not be
(by GPI) is perhaps the most appropriate for collected with a submersible pump due to the
collection of water samples for volatile analysis. reasons stated in Section 14, there are some
Other bailer types (messenger, bottom fill, etc.) are situations where they may be used.
less desirable, but may be mandated by cost and site
conditions. Generally, bailers can provide an L Allow the monitoring well to recharge after
acceptable sample, providing that sampling purging, keeping the pump just above the
personnel use extra care ia the collection process. screened section. :,-—>
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3. Since these pumps are manually operated, tie 2.7.6 Post Operation
flow rate tnay.be regulated by tic sampler.
The sample may be discharged from the pump After all samples are collected and preserved, the
outlet directly into the appropriate sample sampling equipment should be decontaminated prior
container. . to sampling another well. This will ' prevent .

. . . ' " • - ' . cross-contamination of equipment and monitoring
4. Cap the sample container tightly and place prev wells between locations.

labeled sample container in a carrier.
. L Decontaminate all equipment.

5. Replace the well cap. .
2. Replace sampling equipment in storage

6. Log aJJ samples in the site logbook and on field containers.
data sheets and label all samples. '

, . 3. Prepare and transport water samples to the
7. Package samples and complete necessary laboratory. Check sample documentation and

paperwork. .make sure samples are properly packed for
shipment.

8. Transport sample to <f<*?f?nf̂ TitTiafinTi zone for •
preparation for transport to analytical 2.7.7 Special Considerations for VOA
w*»a** ^ Sampling

9. Upon completion, remove pump and -*. » •
deSntaminate ordfccard, as appropriate. » "** coUe<n

'
to limit volatilization and therefore a loss -of

2.7.5 Filtering : volatiles from the sample.

' - . • . ' " . - . . ' . . Sample retrieval systems suitable for the valid
For sam; >es that require filtering, such as samples collecdon rf wlatik organic samples are: positive
wbcĥ wiU be analyzed for _total metals, the ffiter displacement bladder pumps, gear driven
must be decontaminated pnortouse and between submersible pumps, syringe samplers and bailers
uses. Filters work by two methods. Abarfelfflter (Barcelona, 1984; Nielsen, 1985). Reld conditions
such as the Geotech" filter works< with a bicyde ^ other ̂ 0̂3̂ ^̂  wfll liok ^ choice of
pump, which is used to build up posime pressure in appropriate systems. The focus of concern must be
the chamber containing the sample. The .sample is to provide a valid sample for analysis, one which has
then forced through the filter paper (minimum size . been objected to the least amount of turbulence
0.45 nm) into a jar, placed underneath. The barrel possible.
itself is filled manually from the bailer or directly
via the hose of the sampling pump. The pressure n& following procedures should be foUowe±
must be maintained up to 30 psi by penodic
pumping. : L Open the vial, set cap in a clean place, and

collect the sample during the middle of the
A vacuum type .filter involves two chambers, the , ̂ ^ mtn 03̂ ^ duplicates, collect both
upper chamber contains the sample and a filter . samples at the same time.
(minimum size 0.45 pm) divides the chambers.
Using a hand pump or a Gffian type pump, air is 2. Fill the vial to just overflowing. Do not rinse
withdrawn from the lower chamber; creating a the vial, nor excessively overfill it There
vacuum and thus causing the sample to move should ̂  a eoawx meaiscus on the top of ti,e
through the filter into the lower chamber where it • î
is drained into a sample jar; repeated pumping may .
be required to drain all the sample into the lower 3 Q,̂  tbzt ̂  op ĵ  oot been contaminated '
chamber. If preservation of the sample is necessary, (splashed) and carefully cap the viaL Place the
this should be done after ffitdring. cap ̂ ^ ovcr ̂  top ̂ d screw down

firmly. Do not overtighten and break the cap.u EPA 096364
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otherwise specified ia the work piaa. • Pre-suney the well head-space with an
Equipment checkout and calibration FID/FID prior to sampling.
activities must occur prior to .'
sampling/operation and they must be • If monitoring results indicate organic
documented constituents, sampling activities may be

. conducted in Level C protection. At a
minimum, skin protection will be afforded

2.10 DATA VALIDATION by disposable protective clothing.
i ' ' - , ' . • - ,

This section is not applicable to this SOP. Physical hazards associated with well sampling are;

. • Lilting injuries associated with pump and
2.11 HEALTH AND SAFETY bailer retrieval; moving equipment

When workiagwhh potentially hazardous materials, * pe of F**1* ̂"̂  ** cutting discharge
foflcw US. EPA, OSHA and specific health and . hosa-
safety procedures. More spedficallji depending .,,.-. . .
upon the site-specific contaminants, various * Heat/cold stress as a result of exposure to
protective programs must be implemented prior to . .extreme temperatures (may be heightened
sampling the first well The site health and safety °T protective clothing).
plan should be reviewed with specific emphasis .. . , „ . . •
placed on the protecdoa program planned for the * 3* Ĵ̂  conations as a result of
well sampling tasks. Standard safe operating pump discharge.
practices should be followed such as minimizing • '.. . ..... '. . . ,
contact with potential contaminants in both the * Restricted mobility, due to the wearing of -
vapor phase and Kquid matrix through the use of protectiw clothing.
respirators and disposable clothing. .

For volatile organic contaminants; , i i

• Avoid breathing constituents1 venting from
• the welL . . ;

' • .•: •'.... ;: . .\J
13 EPA 096365
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Ĉ!
< ..

W

w

Q

i
Z
5
<

*:
Z U

i •-•

8 I 1

1 -
0

•'•;. J
''..-'

g

.-

i
at

1

1i,
s

F

u

e

I

I

. '•

•'•'

r;

:- . '

§
•
in

-

I

tn

,

CA
LC
IU
M

. IT

. •

-

• 5

e

i-

I

0

,
a

I

§

i
M

W

te

\

m

|

e

t

"

.?

§

i

i
§
m

•

•-

§i
£ i«
o

§
i
«%

•-•

•
a

e

1

H

EPA 096368
/1R322630.



(0
CO
O
Q.
w
LU
Q
Oi
Q.

2

11
i

'

l

-

i
1

•

:>

1
3
3
a

'

<

§

3

1
, .
'

-

\

"3

S
o

'

1
i
s
o

-

de
lt
a-
BH
C

s
o

IUi
CJ
ai
s
o

HE
PT
AC
HL
OR

S
o

JS

8
• O

'<
Ul
A

HE
PT
AC
HL
OR
 E
PO
XI

s
. o

i
Ul

s
o

'

DI
EI
DR
IN

o
o

IU
3

•*

o
• o

•E
NO
RI
N

o
o

t

i
u

O

O

I
•*

e
a

Ul

EN
DO
SU
LF
At
t 
SU
LF
A

o
o

••

i

o
o

V

•H
ET
HO
XV
CH
LO
R

g
'o

f

EN
MI
N 

KE
TO
ME

o
o

EN
DR
IM
 A
LD
EH
YD
E

o
o

I
\5c.

1
5

s
o

•

•g
an
ma
-C
HL
OR
DA
NE

S
o

--'•

IUm

r

o
in

-

^
^

•A
RO
CI
OR
-1
01
6

'o
«•

J

"R32263I EPA



fU

. . . . . . 8o

£

5

.fi:

11.

EPA 096370
1R322632



,

Ŝ
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